Background Peak expiratory flow rates (PEF) are often used to confirm the diagnosis of occupational asthma. The records are usually analysed qualitatively, and this may lead to interobserver disagreement. In this study the diagnostic value of a qualitative assessment of change in PEF was compared with objective measures of change in PEF and the results of a specific inhalation challenge test with plicatic acid. Methods Twenty five patients with possible red cedar asthma recorded PEF six times a day for three weeks at work and for two weeks away from work and underwent a challenge test with plicatic acid at the end of the recording period. Patients were considered to have cedar asthma if the FEV, after inhalation of plicatic acid was 15% or more below that on the control day. PEF was plotted against time and assessed qualitatively by three physicians. The graph was considered positive for cedar asthma if two of the three physicians agreed that PEF was lower at work than away from work. The 95% confidence interval for variation in PEF between periods at work and away from work was also obtained from 15 asthmatic patients without occupational asthma. Differences in PEF between periods at work and away from work were considered positive for occupational asthma in the patients exposed to cedar when they were outside the 95% confidence interval for variations in PEF in the 15 patients whose asthma was nonoccupational. (Thorax 1993;48:48-51) The diagnosis of occupational asthma is often confirmed by specific inhalation challenge tests, as described by Pepys and Hutchcroft.' In some circumstances specific challenge tests cannot be performed for example, when the specific aetiological agent has not been identified or when facilities for the performance of these tests are not available. In these instances the diagnosis is usually confirmed by prolonged recording ofpeak expiratory flow (PEF) at work and away from work.2' PEF is usually analysed qualitatively by simple visual assessment on a graph whose x axis represents days and y axis the PEF in 1/min. The PEF record is usually considered positive for occupational asthma if the PEF appears to be lower at work than away from work, or if it shows more within day variability at work than at weekends or during holidays.
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As visual assessment of PEF records is not based on any objective criteria, there may be interobserver variability in the assessment of these graphs. In a previous study there was complete agreement between four observers over 69% of the graphs assessed;5 complete agreement between two observers varied from 72% to 93% of the graphs. to take part in this study. All were working in a sawmill where western red cedar was processed, and all been referred by their family physician for work related increases in dyspnoea or cough. Patients were asked to maintain their anti-asthma medications regularly throughout the study. Four patients did not complete the study. Three had asthma symptoms that were too severe for them to stay at work to record PEF for three weeks; the other subject forgot to record his PEF while on holiday. PEF 
RECORDING
Each patient was given a mini-Wright peak flow meter with detailed instructions on its proper use. The method of recording PEF was checked after one week of recording. Patients were asked to record PEF on at least six occasions during the day: on waking; during their two coffee breaks; and at lunch, dinner, and bedtime. On each occasion they were asked to blow three times into the peak flow meter and to record all readings. The best of the three attempts was used for analysis. Each patient had altogether at least three working weeks, during which five days of each week were working days and two days weekends, and 14 days of holidays.
THE INHALATION CHALLENGE TESTS
Methacholine Bronchial responsiveness to methacholine was measured at the end of the three working weeks with our previously described protocol.6 The concentration of methacholine giving a 20% fall from the lowest post-saline value was measured (PC,, methacholine).
Plicatic acid Plicatic acid, the compound responsible for red cedar asthma, was given as a specific challenge test as described previously.7 Anti-asthma medication was withdrawn as for the methacholine challenge test, except that inhaled corticosteroids were also stopped 12 hours before the test. Baseline FEV1, FVC, and PEF were measured until three reproducible values had been obtained. On the first day phosphate buffered saline was inhaled for two minutes and FEV1 measured 30 seconds and 10, 20, 30, and 60 minutes after inhalation, and then hourly for seven hours. Patients then left the laboratory and continued to measure their PEF hourly up to bedtime, and at night if awakened by shortness of breath. On the second day plicatic acid 5 mg/ml was given by inhalation for 30 seconds initially. This was followed by measurements of FEV1 at 30 seconds and 10 minutes. Thereafter the inhalation of plicatic acid was repeated for 1, 1-5, and 2 minutes and a further 2 minutes at 10 minute intervals until a total of 7 minutes of inhalation had been given or a fall in FEV, of 15% or more was observed. FEV1 was then measured 10, 20, 30, and 60 minutes after the last inhalation of plicatic acid and then hourly for seven hours. PEF was recorded thereafter as on the control day. The patient was seen 24 hours later for a repeat measurement of FEV1.
The plicatic acid test was considered to give a positive result if the patient's FEV1 at any time after the plicatic acid challenge was 15% or more below the value recorded at the same time on the control day (saline).
DATA ANALYSIS PEF Qualitative analysis The six daily PEF readings from each patient were plotted on a graph for the whole study period with days at work clearly identified. The records were then visually analysed by three physicians unaware of the results of the specific challenge test. When two of the three physicians agreed that the PEF graph showed a work related change in two of the three weeks it was recorded at work, the graph was said to be positive for occupational asthma.23
Quantitative analysis Mean PEF values were calculated for the three Mondays spent at work, the three Fridays spent at work, all 15 working days taken together, the six weekend days, and the 14 holiday days, the six best readings for each day being used. (sample mean + t(n-1 95) X SD Differences in PEF were considered to be significant when they were outside the 95% confidence intervals. These 95% confidence intervals are shown in table 2.
Within day variability Within day variability was calculated by subtracting the minimum value of PEF for each day from the maximum value for the same day divided by the maximum daily value times 100. The mean within day variability was calculated for the three Mondays at work, the three Fridays at work, all working days, all weekend days, and all holiday days. The differences in within day variability were calculated for weekend days and all working days and for all holiday days and all working days. The 95% confidence intervals for the differences in PEF variability were also calculated by applying a one sided z test to the data obtained from the 15 patients who had negative responses to specific Cot, Kennedy, Chan-Yeung challenge tests with various occupational agents.
Sensitivity and specificity
The sensitivity and specificity ofthe qualitative and quantitative methods were calculated, the results of the plicatic acid challenge tests being used as the gold standard. Sensitivity was defined as the percentage ofpatients with cedar asthma who had a positive response to the challenge (outside the 95% interval confidence) and specificity as the percentage of patients without cedar asthma who had a negative response (within the 95°% interval confidence).8 Weekends and all working days 8 (3) 2 (1)
Statistical analysis Means within and between the two groups

0-04
Holidays and all working days 9 (2) 10 (1) 0-04 were compared by paired and unpaired t tests for normally distributed data8 and the MannWhitney non-parametric test for data with non-normal distribution.9 The frequency distribution of PEF values was negatively skewed but this was not sufficiently important to prevent the use of parametric statistics.
Results
Of the 25 men who took part in the study, 15 had a positive reaction to plicatic acid (reactors) and 10 did not (non-reactors). The two groups of patients had similar degrees of bronchial responsiveness to methacholine, the median PC20 methacholine being 4 0 (range 0.03-17) mg/ml for non-reactors and 2-2 (048-350) mg/ml for reactors.
Mean PEF values for different periods oftime spent at work and away from work are shown in table 1. Among reactors the mean PEF values for weekends and holidays were higher than those for all working days and Fridays. The mean PEF for weekends was as high as the mean PEF for holidays. There was no significant difference between themean PEF values for Mondays and for weekends.
Differences in mean PEF values for various time intervals for each group are shown in table 2. Reactors had significantly greater differences in mean PEF than reactors between weekends and working Fridays (p < 0-012) and between weekends and all working days (p < 0 005). The difference between the mean daily maximum PEF values at weekends and the mean daily minimum values for all working days best distinguished the two groups of patients (p < 0001). The difference between the mean maximum daily value for holidays and the mean minimum value for working days also separated reactors from non-reactors.
The within day variability of PEF in the different periods of time is shown in table 3. Reactors showed a greater variability in their PEF on working days than did non-reactors. The two groups showed similar PEF variability at weekends and during holidays. The differences in within day variability between weekends or holidays and all working days were significantly greater in the reactors. Figure 1 shows the sensitivity and specificity of the qualitative and quantitative analyses of PEF with the results of the specific inhalation test with plicatic acid as the gold standard for the diagnosis of red cedar asthma. Visual assessment of PEF gave 87% sensitivity and 90% specificity. The mean difference in PEF between weekends and working days gave similar values, whereas the mean difference in PEF between holidays and working days gave results that were inferior to those of simple visual assessment. The mean difference between maximum PEF at weekends and minimum PEF on working days offered the best sensitivity and specificity; the sensitivity was higher but the specificity was similar to that of visual assessment. Figure 2 illustrates the sensitivity and specificity of visual assessment of the differences in PEF variability between working days and both holidays and weekends. 
